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(57) ABSTRACT 

Disclosed is a malfunction method and system for an output 
shaft rpm sensor of a transmission. The method comprises 
the steps of: detecting output shaft rpm of a transmission by 
the output shaft rpm sensor, and detecting vehicle speed by 
a vehicle speed sensor; determining Whether malfunction 
conditions, Which indicate a malfunction in the output shaft 
rpm sensor, are satis?ed based on the output shaft rpm and 
the vehicle speed; performing stand-by for a predetermined 
stand-by time if the malfunction conditions are satis?ed; 
determining Whether there is a malfunction in the output 
shaft rpm sensor using the detected output shaft rpm; and 
generating malfunction codes if it is determined that there is 
a malfunction in the output shaft rpm sensor. The system 
comprises a vehicle state detector for performing detection 
of various drive states and operations of elements of a 
vehicle, and outputting corresponding signals, and an ECU 
for performing the method. 

16 Claims, 4 Drawing Sheets 
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MALFUNCTION DIAGNOSTIC METHOD 
AND SYSTEM FOR OUTPUT SHAFT RPM 

SENSOR OF A TRANSMISSION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority of Korea patent Applica 
tion No. 2000-82948, ?led on Dec. 27, 2000, the disclosure 
of Which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 
The present invention relates to a malfunction diagnostic 

method and system for a vehicle speed sensor. More 
particularly, the present invention relates to a malfunction 
diagnostic method and system for an output shaft rpm sensor 
that detects rpm of a transmission output shaft (transfer drive 
gear). 

(b) Description of the Related Art 
An electronic control unit (ECU) is typically provided in 

a vehicle, Where it performs engine and transmission control 
based on vehicle state conditions that are detected by a 
plurality of sensors such as a vehicle speed sensor. The ECU 
also monitors operational states of various systems and parts 
of the vehicle including the sensors, and generates malfunc 
tion codes as needed. 

One such sensor that is monitored for malfunctions by the 
ECU is a transmission output shaft rpm sensor (hereinafter 
referred to as a “PG-B sensor”). The operation of the ECU 
to determine Whether the PG-B sensor is malfunctioning Will 
be described With reference to FIG. 1. 

The ECU 160 is connected to a vehicle state detector 100, 
Which performs detection of various drive states and opera 
tion of elements, and Which outputs corresponding signals to 
the ECU 160. Among the different sensors included in the 
vehicle state detector 100 are a vehicle speed sensor 110 for 
detecting vehicle speed, and a PG-B (pulse generator-B) 
sensor 120 for detecting rpm of a transmission output shaft. 
The ECU 160 determines the vehicle speed from the signals 
output by the vehicle speed sensor 110, and performs 
conversion of output shaft rpm received from the PG-B 
sensor 120 into vehicle speed (hereinafter referred to as the 
“converted vehicle speed”) by multiplying the detected 
output shaft rpm by a predetermined conversion factor. 

In the prior art, the PG-B sensor 120 is determined to be 
malfunctioning if the converted vehicle speed is less than the 
vehicle speed detected by the vehicle speed sensor 110 by 
30% or more. HoWever, the vehicle speed sensor 110 outputs 
signals of increasingly higher frequencies as the vehicle 
increases speed, and if noise develops in the signals of the 
vehicle speed sensor 110, the ECU 160 determines that the 
vehicle is travelling at a speed greater than its actual speed. 
In this case, the converted vehicle speed may be determined 
to be less than the vehicle speed detected by the vehicle 
speed sensor 110 by 30% or more When, in fact, it is Well 
over 70% of the vehicle speed output by the vehicle speed 
sensor 110. 

Typically, the ECU 120 provides a limp-home mode, in 
Which limited operation of the vehicle is possible When a 
sensor used for engine/transmission control malfunctions. 
That is, the transmission is generally maintained in a pre 
determined shift speed in the limp-home mode. Accordingly, 
if the PG-B sensor 120 is erroneously determined to be 
malfunctioning as described above, the ECU 120 performs 
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2 
control into the limp-home mode, causing a great inconve 
nience to the driver. 

SUMMARY OF THE INVENTION 

The present invention has been made in an effort to solve 
the above problems. 

It is an object of the present invention to provide a method 
and system that more precisely determines Whether there is 
a malfunction in an rpm sensor that detects rpm of a 
transmission output shaft, and Which performs shifting into 
a suitable shift speed in the case Where the rpm sensor is 
determined to be malfunctioning. 
To achieve the above object, the present invention pro 

vides a malfunction method and system for an output shaft 
rpm sensor of a transmission. The malfunction diagnostic 
method comprises the steps of: detecting output shaft rpm of 
a transmission by the output shaft rpm sensor, and detecting 
vehicle speed by a vehicle speed sensor; determining 
Whether malfunction conditions, Which indicate a malfunc 
tion in the output shaft rpm sensor, are satis?ed based on the 
output shaft rpm and the vehicle speed; performing stand-by 
for a predetermined stand-by time if the malfunction con 
ditions are satis?ed; determining Whether there is a mal 
function in the output shaft rpm sensor using the detected 
output shaft rpm; and generating malfunction codes if it is 
determined that there is a malfunction in the output shaft 
rpm sensor. 

The malfunction diagnostic system for an output shaft 
rpm sensor of a transmission comprises: a vehicle state 
detector for performing detection of various drive states and 
operations of elements of a vehicle, and outputting corre 
sponding signals; and an ECU for generating malfunction 
codes according to the signals output by the vehicle state 
detector, Wherein the vehicle state detector includes a 
vehicle speed sensor for detecting vehicle speed, and 
Wherein the ECU receives signals of the vehicle speed from 
the vehicle speed sensor and signals of the output shaft rpm 
from the output shaft rpm sensor, and determines from the 
vehicle speed and the output shaft rpm Whether malfunction 
conditions are satis?ed. In the case Where the malfunction 
conditions are satis?ed and after a predetermined stand-by 
time has elapsed, the ECU determines Whether there is a 
malfunction in the output shaft rpm sensor using the 
detected output shaft rpm, after Which it generates malfunc 
tion codes if the output shaft rpm sensor is malfunctioning. 

According to a feature of the present invention, the 
malfunction conditions are satis?ed if the output shaft rpm 
is greater than or equal to a predetermined rpm, and a rate 
of reduction in the output shaft rpm is greater than or equal 
to a predetermined rate of rpm reduction. 

According to another feature of the present invention, in 
the case Where the output shaft rpm is greater than or equal 
to the predetermined rpm and the rate of reduction in the 
output shaft rpm is less than the predetermined rate of rpm 
reduction, the malfunction conditions are satis?ed if the 
vehicle speed is greater than a predetermined vehicle speed, 
if a rate of acceleration of the vehicle speed is less than a 
predetermined acceleration, and if a converted vehicle 
speed, Which is obtained by converting the output shaft rpm, 
is less than a predetermined ratio of the vehicle speed. 

According to yet another feature of the present invention, 
the method further comprises the step of detecting a shift 
speed of the transmission, and the vehicle state detector 
further includes a shift speed sensor for detecting the shift 
speed of the transmission, and Wherein determining Whether 
the malfunction conditions are satis?ed is performed if the 
shift speed is at a predetermined shift speed(s). 
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According to still yet another feature of the present 
invention, it is determined that there is a malfunction in the 
output shaft rpm sensor if, after the predetermined stand-by 
time has elapsed, a predetermined condition is satis?ed for 
a duration of a predetermined hold time. 

According to still yet another feature of the present 
invention, the method further comprises the step of detecting 
turbine rpm, and the vehicle state detector further includes 
a turbine rpm sensor for detecting rpm of a turbine of a 
torque converter, and Wherein, in the case Where the detected 
vehicle speed is greater than or equal to a predetermined 
vehicle speed or the turbine rpm is greater than or equal to 
a predetermined turbine rpm, the predetermined condition is 
satis?ed if the output shaft rpm is less than or equal to a 
second predetermined rpm. 

According to still yet another feature of the present 
invention, the method further comprises the steps of, and the 
ECU performs the additional operations of: detecting a 
frequency of the number of times the malfunction codes are 
generated; determining if the frequency is greater than or 
equal to a predetermined frequency; and maintaining the 
transmission in a predetermined shift speed by outputting 
shift control signals if the frequency is greater than or equal 
to the predetermined frequency. 

According to still yet another feature of the present 
invention, the method further comprises the step of detecting 
a positioning of a shift lever, and the vehicle state detector 
further includes a shift lever position sensor for detecting a 
positioning of a shift lever, Wherein the predetermined shift 
speed is a second speed in the case Where the shift lever is 
positioned in a loW L range or a loW 2 range, and is a third 
speed in the case Where the shift lever is in any other forWard 
range. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are incorporated in 
and constitute a part of the speci?cation, illustrate an 
embodiment of the invention, and, together With the 
description, serve to eXplain the principles of the invention, 
Wherein: 

FIG. 1 is a block diagram of a malfunction diagnostic 
system for an output shaft rpm sensor according to a 
preferred embodiment of the present invention; 

FIGS. 2a and 2b are How charts of a malfunction diag 
nostic method for an output shaft rpm sensor according to a 
preferred embodiment of the present invention; and 

FIG. 3 is a graph shoWing different stages of operation 
and detection in relation to time in the method according to 
a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention Will noW 
be described in detail With reference to the accompanying 
draWings. 

FIG. 1 is a block diagram of a malfunction diagnostic 
system for an output shaft rpm sensor according to a 
preferred embodiment of the present invention. 

The malfunction diagnostic system according to a pre 
ferred embodiment of the present invention includes: a 
vehicle state detector 100 for performing detection of vari 
ous drive states and operations of elements, and Which 
outputs corresponding signals; and an ECU 160 for receiv 
ing the signals output by the vehicle state detector 100 and 
performing a malfunction diagnostic method of the present 
invention based on the received signals. 

10 

15 

25 

35 

45 

55 

65 

4 
The vehicle state detector 100 includes a vehicle speed 

sensor 110 for detecting vehicle speed, an output shaft rpm 
sensor (hereinafter referred to as a PG-B sensor) 120 for 
detecting rpm of a transmission output shaft, a shift speed 
sensor 130 for detecting a present shift speed, a turbine rpm 
sensor 140 for detecting rpm of a turbine of a torque 
converter, and a shift lever position sensor 150 for detecting 
a position of a driver-operated shift lever. The ECU 160 may 
be realiZed through a microprocessor, Which operates 
according to a predetermined program. 

FIGS. 2a and 2b shoW a How chart of a malfunction 
diagnostic method for an output shaft rpm sensor according 
to a preferred embodiment of the present invention, and FIG. 
3 is a graph shoWing different stages of operation and 
detection in relation to time in the method according to a 
preferred embodiment of the present invention. 

Referring ?rst to FIG. 2a, With the start of the malfunction 
diagnostic method, a present shift speed is detected and it is 
determined if the detected shift speed corresponds to a 
predetermined shift speed in step ST20. Preferably, the 
predetermined shift speed includes all forWard speeds eXcept 
a ?rst speed. If the detected shift speed corresponds to the 
predetermined shift speed, it is determined if malfunction 
conditions are satis?ed in steps ST21, ST22, ST23, ST24, 
and ST25. If any one of these conditions is not satis?ed, the 
process is ended. The determination of Whether the mal 
function conditions are satis?ed is made by the ECU 20 and 
is based on predetermined rpm, a predetermined rate of rpm 
reduction, a predetermined vehicle speed, a predetermined 
acceleration, and a predetermined error ratio. 

In more detail, after receiving signals from the vehicle 
state detector 100, the ECU 160 determines if output shaft 
rpm Nab detected by the PG-B sensor 120 is greater than or 
equal to the predetermined rpm in step ST21. If the output 
shaft rpm Nab detected by the PG-B sensor 120 is greater 
than or equal to the predetermined rpm, the ECU 160 
determines if a rate of rpm reduction —dNab is greater than 
or equal to the predetermined rate of rpm reduction in step 
ST22. Preferably, the predetermined rpm is 1500 rpm and 
the predetermined rate of rpm reduction is —300 rpm per 50 
ms. 

Subsequently, if the rate of rpm reduction —dNab is less 
than the predetermined rate of rpm reduction, the ECU 160 
determines if a vehicle speed Vss detected by the vehicle 
speed sensor 110 is greater than the predetermined vehicle 
speed in step ST23. If the vehicle speed Vss is greater than 
the predetermined vehicle speed, the ECU 160 determines if 
a rate of acceleration dVss of the vehicle speed Vss is less 
than the predetermined acceleration in step ST24. The 
predetermined vehicle speed and the predetermined accel 
eration are preferably 40 km/h and 20 km/h per 50 ms, 
respectively. 

In step ST24, if the rate of acceleration dVss is less than 
the predetermined acceleration, the ECU 160 determines 
Whether a difference betWeen a converted vehicle speed 
S(Nab), Which is obtained by converting the output shaft 
rpm Nab detected by the PG-B sensor 120, and a vehicle 
speed S(Vss) calculated from the vehicle speed Vss detected 
by the vehicle speed sensor 110 is as great as the predeter 
mined error ratio in step ST25. It is preferable that the error 
ratio is 30%, in Which case the equation used in this step 
becomes S(Nab)<S(Vss)*0.7. 

If it is determined that the rate of rpm reduction —dNab is 
greater than or equal to the predetermined rate of rpm 
reduction in step ST22, or if the equation S(Nab)<S(Vss) is 
satis?ed in step ST25, the ECU 160 maintains the present 
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shift speed for a predetermined stand-by time in step ST26. 
Preferably, the predetermined stand-by time is 100 ms. 

With reference to FIG. 3, When driving in a fourth speed, 
if the PG-B sensor 16 experiences a malfunction such as a 
disconnection at point T1, the output shaft rpm Nab, signals 
of Which are supplied to the ECU 160, begins to decrease. 
With a continued reduction in the output shaft rpm Nab, the 
vehicle speed corresponding to the output shaft rpm Nab 
reaches a level Where it is less than the vehicle speed Vss by 
the error ratio of 30%. To better determine the direction of 
changes in output shaft rpm Nab (i.e., Whether it is increas 
ing or decreasing) detected by the PG-B sensor 120, stand 
by is performed for 100 ms. 

After this time has elapsed, the ECU 160 generates 
malfunction codes according to Whether predetermined mal 
function conditions are satis?ed. It is preferable that the 
determination of Whether the malfunction conditions are 
satis?ed is based on the predetermined vehicle speed, pre 
determined turbine rpm, and a predetermined hold time. 

In more detail, to determine Whether the malfunction 
conditions are satis?ed, the ECU 160 ?rst determines 
Whether the vehicle speed Vss detected by the vehicle speed 
sensor 110 has exceeded the predetermined vehicle speed 
(e. g., 40 km/h) in step ST27. If the vehicle speed Vss has not 
exceeded the predetermined vehicle speed, the ECU 160 
determines if turbine rpm Ntu is greater than the predeter 
mined turbine rpm in step ST28. Preferably, the predeter 
mined turbine rpm is 1000 rpm. 

If the vehicle speed Vss has exceeded the predetermined 
vehicle speed in step ST27 or the turbine rpm Ntu is greater 
than the predetermined rpm in step ST28, the ECU 160 
determines if the output shaft rpm Nab detected by the PG-B 
sensor 16 is either equal to 0 rpm or has a negative value in 
step ST29. If the output shaft rpm Nab is less than or equal 
to 0 rpm, the ECU 160 determines if a time T is greater than 
or equal to the predetermined hold time in step ST30. It is 
preferable that the predetermined hold time is 250 ms and 
that the time T starts the moment step ST27 begins. 

If the time T is less than the predetermined hold time, the 
ECU 160 continues the elapse of the time T in step ST31 and 
maintains the present gear ratio in step ST32, after Which the 
process is returned to step ST27. HoWever, if the time T is 
greater than or equal to the predetermined hold time in step 
ST30, the ECU 160 generates the predetermined malfunc 
tion codes in step ST33. The point at Which the malfunction 
codes are generated corresponds to the point at Which 250 
ms have elapsed starting from the end of the predetermined 
hold time. This is designated by point T2 in FIG. 3. 

FolloWing the generation of the malfunction codes, the 
ECU 160, With reference to FIG. 2b, increments a counter N 
in step ST34. The counter N indicates the number of times 
malfunctions have occurred. Next, the ECU 160 resets a 
timer in step ST35, thereby initialiZing the time T. After step 
ST35, the ECU 160 determines if the value of the counter N 
is greater than or equal to a predetermined frequency num 
ber in step ST36. Preferably, the predetermined frequency 
number is four If the value of the counter N is less than 
the predetermined frequency number, the process is returned 
to step ST27 such that the malfunction codes are again 
generated, folloWing the satisfaction of the necessary con 
ditions. HoWever, if the value of the counter N is greater than 
or equal to the predetermined frequency number, the ECU 
20 resets the counter N in step ST37. 

After the counter N is reset, the ECU 20 activates a 
limp-home mode. The limp-home mode acts as a backup 
that can be activated by the ECU 160 in the case Where 
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6 
detection signals are not generated, Which occurs When there 
is a malfunction in a system or device of the vehicle. That 
is, the ECU 160 activates the limp-home mode to generate 
signals that substitute for signals of the malfunctioning 
system or device. Accordingly, the vehicle remains operable 
such that it may be driven to a location for repairs. With the 
activation of the limp-home mode in the preferred embodi 
ment of the present invention, if the PG-B sensor 120 
malfunctions, the ECU 160 outputs substitute detection 
signals of the PG-B sensor 120, thereby alloWing continued 
operation of the vehicle. 

Preferably, When the limp-home mode is activated, the 
ECU 160 maintains a third speed in the case Where the shift 
lever is positioned at a drive D range or a loW 3 range, and 
maintains a second speed in the case Where the shift lever is 
positioned at a loW 2 range or a loW L range. Therefore, in 
the limp-home mode, as long as the ignition key is not 
operated to turn the vehicle off or the position of the shift 
lever is not changed, the transmission is held in the second 
or third speed and shifting into other speeds is not per 
formed. 
The moment the limp-home mode is activated corre 

sponds to point T3 of FIG. 3, Which is the point at Which an 
interval of 250 ms*4 has elapsed folloWing the completion 
of step ST26 of maintaining the present shift speed for the 
predetermined duration of time. Accordingly, starting from 
the point Where the output shaft rpm Nab detected by the 
PG-B sensor 16 begins to decrease, the shift speed that the 
vehicle is in at point T1 is maintained for a total of 1.1 s. 

In the above, if any one of the conditions of steps ST21, 
ST23, ST24, ST25, ST28, and ST29 is not satis?ed, the 
malfunction diagnostic process is ended. That is, if the 
conditions of these steps are not satis?ed, this indicates that 
the corresponding sensor is operating normally and so 
further diagnosis is not required. 

In the malfunction diagnostic method for an output shaft 
rpm sensor of the present invention described above, the 
possibility of a mis-diagnosis of a malfunction in the PG-B 
sensor is greatly reduced such that overall malfunction 
diagnostic performance is improved. This prevents taking 
the vehicle in for unneeded servicing. Further, the possibility 
of mis-diagnosis is reduced Without requiring an additional 
sensor(s) such that the overall number of parts is minimiZed. 

Although preferred embodiments of the present invention 
have been described in detail hereinabove, it should be 
clearly understood that many variations and/or modi?ca 
tions of the basic inventive concepts herein taught Which 
may appear to those skilled in the present art Will still fall 
Within the spirit and scope of the present invention, as 
de?ned in the appended claims. 
What is claimed is: 
1. A malfunction diagnostic method for an output shaft 

rpm sensor of a transmission for a vehicle comprising the 
steps of: 

detecting output shaft rpm of a transmission by the output 
shaft rpm sensor, and detecting vehicle speed by a 
vehicle speed sensor; 

determining Whether malfunction conditions, Which indi 
cate a malfunction in the output shaft rpm sensor, are 
satis?ed based on the output shaft rpm and the vehicle 
speed; 

performing stand-by for a predetermined stand-by time if 
the malfunction conditions are satis?ed; 

determining Whether there is a malfunction in the output 
shaft rpm sensor using the detected output shaft rpm; 
and 
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generating malfunction codes if it is determined that there 
is a malfunction in the output shaft rpm sensor. 

2. The method of claim 1 Wherein the malfunction con 
ditions are satis?ed if the output shaft rpm is greater than or 
equal to a predetermined rpm, and a rate of reduction in the 
output shaft rpm is greater than or equal to a predetermined 
rate of rpm reduction. 

3. The method of claim 2 Wherein in the case Where the 
output shaft rpm is greater than or equal to the predeter 
mined rpm and the rate of reduction in the output shaft rpm 
is less than the predetermined rate of rpm reduction, the 
malfunction conditions are satis?ed if the vehicle speed is 
greater than a predetermined vehicle speed, if a rate of 
acceleration of the vehicle is less than a predetermined 
acceleration, and if a converted vehicle speed, Which is 
obtained by converting the output shaft rpm, is less than a 
predetermined ratio of the vehicle speed. 

4. The method of claim 1 further comprising the step of 
detecting a shift speed of the transmission, and Wherein the 
step of determining Whether the malfunction conditions are 
satis?ed is performed if the shift speed is at a predetermined 
shift speed(s). 

5. The method of claim 1 Wherein it is determined that 
there is a malfunction in the output shaft rpm sensor if, after 
the elapse of the predetermined stand-by time, a predeter 
mined condition is satis?ed for a duration of a predeter 
mined hold time. 

6. The method of claim 5 further comprising the step of 
detecting turbine rpm, and Wherein, in the case Where the 
detected vehicle speed is greater than or equal to a prede 
termined vehicle speed or the turbine rpm is greater than or 
equal to a predetermined turbine rpm, the predetermined 
condition is satis?ed if the output shaft rpm is less than or 
equal to a second predetermined rpm. 

7. The method of claim 1 further comprising the steps of: 
detecting a frequency of the number of times the mal 

function codes are generated; 

determining if the frequency is greater than or equal to a 
predetermined frequency; and 

maintaining the transmission in a predetermined shift 
speed by outputting shift control signals if the fre 
quency is greater than or equal to the predetermined 
frequency. 

8. The method of claim 7 further comprising the step of 
detecting a positioning of a shift lever, and Wherein the 
predetermined shift speed is a second speed in the case 
Where the shift lever is positioned in a loW L range or a loW 
2 range, and is a third speed in the case Where the shift lever 
is in any other forWard range. 

9. A malfunction diagnostic system for an output shaft 
rpm sensor of a transmission comprising: 

a vehicle state detector for performing detection of vari 
ous drive states and operations of elements of a vehicle, 
and outputting corresponding signals; and 

an ECU for generating malfunction codes according to the 
signals output by the vehicle state detector, 

Wherein the vehicle state detector includes a vehicle speed 
sensor for detecting vehicle speed, and Wherein the 
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ECU receives signals of the vehicle speed from the 
vehicle speed sensor and signals of the output shaft rpm 
from the output shaft rpm sensor, and determines from 
the vehicle speed and the output shaft rpm Whether 
malfunction conditions are satis?ed, and, in the case 
Where the malfunction conditions are satis?ed and after 
a predetermined standby time has elapsed, determines 
Whether there is a malfunction in the output shaft rpm 
sensor using the detected output shaft rpm, after Which 
the ECU generates malfunction codes if the output 
shaft rpm sensor is malfunctioning. 

10. The system of claim 9 Wherein the malfunction 
conditions are satis?ed if the output shaft rpm is greater than 
or equal to a predetermined rpm, and a rate of reduction in 
the output shaft rpm is greater than or equal to a predeter 
mined rate of rpm reduction. 

11. The system of claim 10 Wherein in the case Where the 
output shaft rpm is greater than or equal to the predeter 
mined rpm and the rate of reduction in the output shaft rpm 
is less than the predetermined rate of rpm reduction, the 
malfunction conditions are satis?ed if the vehicle speed is 
greater than a predetermined vehicle speed, if a rate of 
acceleration of the vehicle is less than a predetermined 
acceleration, and if a converted vehicle speed, Which is 
obtained by converting the output shaft rpm, is less than a 
predetermined ratio of the vehicle speed. 

12. The system of claim 9 Wherein the vehicle state 
detector further includes a shift speed sensor for detecting a 
shift speed of the transmission, and Wherein the ECU 
determines that the malfunction conditions are satis?ed if 
the shift speed is at a predetermined shift speed(s). 

13. The system of claim 9 Wherein the ECU determines 
that there is a malfunction in the output shaft rpm sensor if, 
after the elapse of the predetermined stand-by time, a 
predetermined condition is satis?ed for a duration of a 
predetermined hold time. 

14. The system of claim 13 Wherein the vehicle state 
detector further includes a turbine rpm sensor for detecting 
rpm of a turbine of a torque converter, and Wherein, in the 
case Where the detected vehicle speed is greater than or 
equal to a predetermined vehicle speed or the turbine rpm is 
greater than or equal to a predetermined turbine rpm, the 
predetermined condition is satis?ed if the output shaft rpm 
is less than or equal to a second predetermined rpm. 

15. The system of claim 9 Wherein the ECU detects a 
frequency of the number of times the malfunction codes are 
generated, and if the frequency is greater than or equal to a 
predetermined frequency, maintains the transmission in a 
predetermined shift speed by outputting shift control signals. 

16. The system of claim 15 Wherein the vehicle state 
detector further includes a shift lever position sensor for 
detecting a positioning of a shift lever, and Wherein the 
predetermined shift speed is a second speed in the case 
Where the shift lever is positioned in a loW L range or a loW 
2 range, and is a third speed in the case Where the shift lever 
is in any other forWard range. 

* * * * * 


